Field evaluation of an improved cell line for the detection of human adenoviruses in environmental samples.
Human enteric adenoviruses (HAdVs) are commonly detected in waters contaminated with human fecal material and persistent in the environment. Detecting infectious enteric HAdVs is limited by the difficulty of growing them in cell cultures. Recently, an improved cell line (293 CMV) has been described, which enhanced the propagation of enteric HAdVs (Kim et al., 2010. Appl. Environ. Microbiol. 76, 2509-2516). The present study evaluated the transactivated 293 CMV cell line for detecting enteric HAdVs from field samples, which is an important step in demonstrating the usefulness of the improved cell line for water monitoring programs. Field samples consisted of the following: concentrated sewage samples (from 1L) collected from three different wastewater treatment plants (WWTPs) and concentrated raw source water samples (from 20L) collected from six water treatment plants (WTPs). Infectious HAdVs were detected using a combined cell culture/mRNA RT-PCR assay. Concentrated samples were assayed, in parallel, using the standard (STD) G293 and 293 CMV cell lines. Viral replication was determined by measuring viral mRNA and viral DNA levels during infection. Infectious HAdVs were successfully detected from environmental samples using the new transactivated and standard cell lines. Infectivity assays of concentrated sewage samples demonstrated higher viral mRNA expression (p=0.02) and viral DNA concentrations (p=0.02) in the transactivated 293 CMV than in the G293 cell line. Although not statistically significant, infectious HAdVs were detected in more raw water samples using the 293 CMV cells (8 of 18) than in the STD G293 cells (4 of 18). However, when results of the source water samples were pooled, the number of flasks positive using the 293 CMV cells was significantly greater than those using the G293 cells (p=0.01). Overall, the results of the present study demonstrate the effectiveness of the new transactivated 293 CMV cell line for improved propagation and detection of HAdVs from environmental samples.